Abstract Our objective was to examine mothers' perspectives of obesity-related health behavior recommendations for themselves and their 0-6 month old infants. A health educator conducted 4 motivational counseling calls with 60 mothers of infants during the first 6 months postpartum. Calls addressed 5 behaviors for infants (breastfeeding, introduction of solid foods, sleep, TV, hunger cues), and 4 for mothers (eating, physical activity, sleep, TV). We recorded detailed notes from each call, capturing responsiveness to recommendations and barriers to change. Two independent coders analyzed the notes to identify themes. Mothers in our study were more interested in focusing on their infants' health behaviors than on their own. While most were receptive to eliminating their infants' TV exposure, they resisted limiting TV for themselves. There was some resistance to following infant feeding guidelines, and contrary to advice to avoid nursing or rocking babies to sleep, mothers commonly relied on these techniques. Return to work emerged as a barrier to breastfeeding, yet facilitated healthier eating, increased activity, and reduced TV time for mothers. The early postpartum period is a challenging time for mothers to focus on their own health behaviors, but returning to work appears to offer an opportunity for positive changes in this regard. To improve weight-related infant behaviors, interventions should consider mothers' perceptions of nutrition and physical activity recommendations and barriers to adherence.
Introduction
The postpartum period is a critical window for susceptibility to excess weight gain among women [1, 2] , and evidence suggests that a large subset of women have substantial postpartum weight retention [3] . Infancy is also a key period in the development of childhood obesity. Overweight and obesity are prevalent even among the youngest of children, with a nationwide prevalence of 10% among infants 0-23 months old [4] , and are associated with obesity later in life [5, 6] . Few studies have examined preventive interventions during the postpartum/infancy period to prevent excess weight gain among mother-infant pairs.
Epidemiologic studies suggest several targets of intervention during the postpartum period to prevent excess weight gain among mothers and their infants, including mother's diet, physical activity, and sedentary practices [7] ; sleep quality and duration in mother [8, 9] and child [10, 11] ; and mother-infant feeding interactions [11, 12] and promotion of breastfeeding [11, 13] . In addition, studies have shown in young children an association between television viewing and obesity [14] , and television viewing and poor diet quality [14, 15] . The American Academy of Pediatrics recommends no television viewing for children under 2 years [16] . The success of interventions to target these behaviors and thus reduce excess weight gain during this period of life depends on a woman's motivation, acceptance, and confidence to work on such behavioral goals [17] [18] [19] . Thus, it is important to understand mothers' barriers and facilitators to recommended behaviors to help inform the development of successful behavior change interventions.
Few qualitative studies have explored in depth the individual needs of postpartum women in achieving health behavior goals for themselves and their infants. A limited number have focused on women's perceived barriers and facilitators to exercise and healthy eating [20] [21] [22] [23] and sleep [24, 25] . Other qualitative studies have examined factors affecting breastfeeding decisions [26] [27] [28] [29] [30] [31] and mothers' perceptions of clinician counseling regarding breastfeeding [32, 33] , but there is a paucity of studies that examine mothers' perceptions of other maternal and infant health behavior recommendations during this life period.
The purpose of this study was to examine mothers' perspectives of health behavior recommendations to limit obesogenic behaviors in the postpartum period for themselves and their infants. To achieve this goal, we conducted content analysis of summaries of counseling calls with mothers participating in a postpartum intervention to improve obesity-related behaviors such as nutrition, physical activity, and sleep, and to reduce television viewing among mother-infant pairs.
Methods

Study Population
Participants in this study were mothers of infants ages 0-6 months enrolled in a pilot intervention, First Steps for Mommy and Me, a non-randomized controlled trial to improve nutrition and physical activity among motherinfant pairs in the first 6 months of life. Study eligibility criteria included: (1) having an infant age 0-1 month and not born more than 4 weeks premature (2) ability to complete a phone survey in English and (3) no anticipated plans to change the site of pediatric care for the study duration. Infants with serious health conditions that might affect feeding and growth were excluded.
Recruitment and Enrollment
We recruited mother-infant pairs over a 6 month period in 2008 through two primary care pediatric offices of a multisite group practice in the greater Boston area. Details of recruitment and enrollment for the trial are available elsewhere [8, 34, 35] . In brief, clinic staff at intervention sites identified all newborns entering their practices daily and research staff then mailed study invitation letters to eligible families. We enrolled 60 mother-infant pairs in the intervention group, who formed the sample included in this content analysis. All mothers provided written informed consent at an in-person visit with a research assistant. All study procedures were approved by the human subjects committee of Harvard Pilgrim Health Care.
Motivational Counseling Calls
We scheduled motivational counseling calls to occur between routine infant well-child visits that are typically scheduled when the infant is 1, 2, 4 and 6 months old. The intent was to provide a booster to the intervention messages given by pediatricians at those scheduled visits. The timing of the calls is shown in Fig. 1 . Calls were intended to be 15-20 min in duration. One study health educator (S.P.), trained in motivational interviewing and lactation counseling, conducted all of the study calls.
For each call, the health educator reviewed behavior recommendations appropriate for the infant's age or the mother's postpartum stage. For example, the 3 week call focused on breastfeeding and hunger cue recommendations, and the 3 month call included introduction of solids, and physical activity for mothers.
Calls were semi-scripted and began with building rapport and an overview of the health behaviors targeted in the study (Table 1) . Through pediatrician endorsement, counseling calls, and optional workshops, the intervention targeted modifiable dietary and physical activity risk factors to prevent overweight and obesity among mother-infant pairs (Table 1) , selected based on national recommendations and the strength of evidence supporting a link to obesity or related health conditions. These behaviors included feeding, hunger and fullness, sleep, and television for the infants, and eating, sleep, physical activity, and television for the mothers. The study health educator used motivational interviewing (MI) techniques, such as allowing the participant to identify problematic behaviors, encouraging them to resolve ambivalence about behavior change, and assisting them in goal-setting [17] [18] [19] , to help mothers identify barriers and facilitators to behavior change and to set achievable goals for themselves and their infants. MI enhances self-efficacy, increases recognition of inconsistencies between actual and recommended behaviors, and enhances motivation for change [17] [18] [19] . Additional components include assessing the importance of a particular behavior change to a participant, her readiness to change, and how confident she is about making that change [17] [18] [19] .
Call Measures
The health educator took detailed notes during each call and following each call completed a written checklist of the content discussed and behavior recommendations reviewed, as well as call length and number of call attempts. She also wrote up a comprehensive summary of each conversation, capturing behaviors discussed, barriers and facilitators presented, responsiveness to recommendations, and her assessment of importance, confidence and readiness to change. Those accounts are the basis of this content analysis.
Analysis
Crabtree and Miller [36, 37] and others [36] have defined three data organizing styles for qualitative data analysisimmersion/crystallization, editing, and template. We used a combination of template and immersion/crystallization styles for identifying themes. The template organizing style makes use of a list of generally pre-defined themes when searching the text being analyzed. We used broad theme categories in the template related to the pre-defined topics embedded in the interview script questions. The immersioncrystallization style involved the health educator and a second independent coder's prolonged immersion into the text and the intuitive crystallization of emerging themes. Subcategories within our pre-defined template themes were developed as they emerged from several readings of the data. Data segments related to each theme were summarized into tables by each coder independently, and then discussed to reach consensus where the categories assignment differed. In the few instances where we did not achieve consensus, another investigator (J.M.) determined the final category assignment. Further data reduction resulted in a single table of themes that were prevalent across the interviews.
Results
Sample Characteristics
Sample characteristics are shown in Table 2 . Women in the study were predominantly white, well educated, and of 
Mothers' Perspectives on Infant Health Behavior Recommendations
Breastfeeding Although most mothers initiated breastfeeding, over the course of 6 months they encountered many barriers to following the recommendation to breastfeed exclusively (Table 3) . These barriers included frustration over feeding frequency and duration, breast pain, and concern that breast milk is not enough sustenance for their baby. Sentiments mothers expressed about breastfeeding included ''feeling very tied down by it,'' wishing to ''have more freedom from it,'' and wishing ''life weren't all about the feeding.'' These issues were discouraging, and for some decreased confidence and motivation to continue breastfeeding. One mother explained that there were no barriers to continuing, ''just some sacrifices,'' which she accepted. After returning to work, some mothers lacked support or resources to facilitate pumping, which was prohibitive to breastfeeding exclusively beyond maternity leave. For others, the workplace was a supportive environment with a designated pumping room and a general acceptance of pumping from coworkers, which facilitated the continuation of exclusive breastfeeding.
Introduction of Solids
While more than half of the mothers followed the recommendation to wait until 6 months to introduce solid foods, many reported receiving conflicting information about when to do it. First Steps for Mommy and Me specified to wait until 6 months to introduce solids to exclusively breastfed babies and until 4-6 months for mixed or formula-fed babies, but more commonly seen is the general message to introduce solids at 4-6 months, regardless of milk type. In addition, some mothers said their pediatricians encouraged them to start solids as early as 4 months, even for exclusively breastfed infants. For some mothers, resistance to waiting to introduce solids stemmed from thinking that a bigger baby needs more than breast milk, and that a baby showing interest in food should not be denied it. One mother stated that her baby ''is so interested in [parents'] food and gets upset about it,'' so they started to give it to her on occasion, ''because it feels mean not to.'' Another planned to introduce solids at 4 months because that was when the federally funded Women, Infants and Children program (WIC) gave her cereal.
Feeding Behaviors
While most mothers were able to recognize the studyidentified hunger cues (such as rooting or sucking on hands), fussiness and crying were also commonly identified as signs of hunger. One mother said she was, ''feeding on demand'' and described the demand as whenever the baby cried. Even when perceived cues immediately followed breastfeeding, some mothers supplemented with a bottle. One mother said that she gave her baby formula because even coming off a long time on the breast he sucked on his hands and that was his cue that he was still hungry. Another mother said that ''at home [Haiti] , kids stay on the breast for an hour,'' so despite gaining weight well she did not think her baby was getting enough because he only stayed on the breast for 15 min.
Infant Sleep Duration and Quality
Mothers commonly nursed and rocked their babies to sleep, contrary to the intervention recommendation to avoid developing these sleep associations. They understood why it was preferable to try non-feeding methods to soothe during the night, but resorted to nursing ''because it's so easy.'' One mother said she sometimes tried not to rock or feed her baby back to sleep at night, but that it was hard not to when she (mom) is so tired. All mothers wanted their babies to sleep well, and for a few this desire meant focusing on long term sleep habits, but for many it meant managing the present sleep needs of themselves and their infants.
Infant TV Viewing
In response to the ''No TV for babies'' recommendation, mothers fell into three categories. A few mothers had no interest in preventing their babies from watching television, some completely avoided it, and most did not have the baby watch television directly, but still had the baby in the room while the parents watched. Some went to great lengths to make sure the baby did not watch the TV while the parents watched, including erecting a barrier so the baby could not see the television. Others expressed that the baby ''isn't really watching,'' although many were surprised by how strongly their babies were drawn to the television. One said she now ''recognizes the power of TV'' and ''can't believe how [baby] cranes her head around to look when it's on.''
Mothers' Perspectives on Maternal Health Behavior Recommendations
Fast Food
First Steps for Mommy and Me recommended that mothers avoid fast food, and many mothers in the earlier period of the study (3 and 6 weeks postpartum) reported not having the time, energy, or hands free to cook as barriers to following this recommendation. One mother who set goals around healthy eating said that with so much focus on the baby, ''[her] own well-being has taken a back seat,'' and she made choices out of convenience, ''not the healthiest.'' A facilitator to mothers' healthier eating was having their own mother or mother-in-law living with them for an extended period after the birth and cooking what they generally identified as healthy and vegetable-filled meals. And while for some breastfeeding felt like a hindrance to preparing food and eating healthfully, for others it was a motivator to eat better, to pass healthy food onto their babies. For many mothers, returning to work provided structure that improved their eating. Where snacking was a Help at home allowed for naps and improved nighttime sleep common problem for mothers at home, once back at work they were more controlled in their eating, packed lunches, and felt they ate more healthfully.
Sugar-Sweetened Beverages
Many participants reported no difficulty with the recommendation to avoid sugar-sweetened beverages, indicating they already consumed few sugary drinks. Breastfeeding and wanting to support their milk supply were motivators for mothers to focus on drinking primarily water. Also, being at work encouraged water consumption since it was available in a cooler, in contrast to home where other drinks were readily available.
Fruit and Vegetable Intake
Barriers to fruit and vegetable intake included the cost, the prep work required, and spoiling. Facilitators included wanting to model good eating habits for older children, as well as Farmers' Markets, Community Supported Agriculture weekly pre-paid produce, and other services that provide home delivery of fresh produce.
Physical Activity
''When is there time?'' summed up the primary barrier for mothers to the First Steps for Mommy and Me recommendation to incorporate physical activity into their daily routines. For some, not exercising as they wanted to was frustrating, while others accepted it as unavoidable in the postpartum period and were therefore unmotivated to try to increase their activity level. For mothers who worked, the return from maternity leave offered increased opportunities for physical activity. A lunch hour provided time to walk, swim, or go to the gym, and some women could walk to work or to public transportation, take the stairs up to their office, or to get off the subway one stop early to increase their walking distance. A partner at home who supported or encouraged the mother to exercise was another great facilitator. Mothers also expressed interest in finding mom and baby exercise classes, such as Strollerfit Ò , as well as gyms that offered childcare.
Maternal Sleep
Help at home (husband, mother, in-laws), and a baby who slept well, were the greatest facilitators to mothers feeling they got sufficient sleep, by allowing time for naps and improved nighttime sleep. Seeing the infant's sleep time as ''the only time to get anything else done'' was the most common barrier to sleeping while the baby slept. One mother stated the need to ''leave the to-do-list undone and just go to bed.''
Maternal TV Viewing
The recommendation for mothers to limit their own television and video watching to less than 2 h a day received mixed responses. A sentiment repeated by mothers was that at the end of the day they were too exhausted to do anything but watch television. One mother said she and her husband had cut back on television watching because they did not want the baby exposed to it. For some mothers who were interested in reducing their own television time, a barrier was that their husbands would still want to watch. However, particularly once back at work, some mothers expressed that ''time is so precious,'' so they stopped watching television altogether.
Discussion
In this content analysis, we examined perspectives on goals to improve nutrition and physical activity for mother-infant pairs among women participating in a postpartum intervention that addressed these behaviors. Through this analysis, we identified several recommendations for future interventions targeting postpartum mothers and their infants (Table 4 ). In addition to behavioral interventions targeted to individual women, these findings may also influence policy interventions with the potential to impact many women.
We found that the early postpartum period is a challenging time for maternal health behavior change, as the women were more willing and interested to talk about behaviors and target goals for their infants than for themselves; their own ''well-being has taken a back seat.'' In the later postpartum months, however, the return to work offers working mothers an opportunity to shift some focus back to themselves and may provide a ''window of opportunity'' for health promotion for postpartum women.
Our findings of the challenges to following infant feeding recommendations were consistent with previously published literature [12, 37, 38] . It is clear that hunger cues can be hard to follow, particularly since mothers report seeing them immediately after feedings. We need further research to test mothers' sensitivity to hunger cues in order to improve counseling around infant feeding. Mothers were receptive to infant sleep and television viewing recommendations, but expressed resistance to following them. Avoiding the methods that seemed easiest to help an infant get to sleep in the short term but may create longer-term sleep problems was a challenge also reported in a 2007 study of parent perceptions of an infant sleep intervention [25] . Other studies of physical activity for postpartum women have produced findings consistent with ours [20, 22, [39] [40] [41] , showing lack of time, motivation, and childcare as barriers to physical activity. We emphasize the return to work as an untapped opportunity for improvements in maternal diet and activity.
While others have reported on interventions to promote postpartum weight loss [41] [42] [43] [44] [45] , and on barriers to physical activity postpartum, further work was needed to identify reasons why women did not make other behavior changes as recommended. Our study offers insight into the realities of life for postpartum women and what impacts their willingness to follow intervention-based health behavior recommendations for both themselves and their infants. Some key barriers and facilitators emerged from this study that should be considered in the development of behavioral interventions for this population, but the findings also support the need to explore and address individual barriers to adherence to be able to help women work towards overcoming them. Future interventions should consider engaging women in preventive efforts beginning in pregnancy to encourage them to prioritize their own health behavior goals prior to the birth of their newborn. When interpreting our study, several limitations should be considered. First, the educational and income levels of mothers in this study were relatively high. Our results may not be generalizable to more socio-economically disadvantaged populations. Second, the sample size and qualitative methods we used are not designed to determine the exact percentage of mothers holding any given belief. However, the themes we report here recurred in multiple interviews, supporting their salience. Additionally, mothers in the study were enrolled in an ongoing intervention to promote healthful nutrition and physical activity and their responses may have been influenced by the intervention materials they received. Although despite this, many of our findings were similar to studies that explored barriers and facilitators among postpartum women not enrolled in interventions. Finally, the data collection and analyses sections indicate two large biases in the study methodology. The data about perceptions are collected by the individual delivering the intervention. This may cause respondent bias. The data are coded by the person who delivered the intervention and who collected the data. As the data are coded into themes, the experience of this person in these two other roles may bias the identification of themes.
In summary, the postpartum period offers an untapped opportunity for health promotion among mothers and their infants. The current study focused on women participating in an intervention targeting health behavior changes, and the results could inform the design of future interventions to advance the health of motherinfant pairs in early life. To be maximally effective in improving outcomes for both mothers and infants, future interventions in this life period will need to actively engage postpartum mothers in setting their own behavior change goals.
